


 

 
 
 

Sharp Metropolitan Medical 
Campus Modernization Project 

 
Acoustical Analysis Report 

 
 
 
 
 
 
 
 
 
 

Prepared for: 
 

Sharp HealthCare 
7901 Frost Street 

San Diego, CA 92123 
 
 
 

Prepared by: 
 

HELIX Environmental Planning, Inc. 
7578 El Cajon Boulevard 

La Mesa, CA 91942 
 
 
 

August 2021 | 02450.00001.001 
  



 

i 

TABLE OF CONTENTS 

Section  Page 

EXECUTIVE SUMMARY ............................................................................................................................. ES-1 

1.0 INTRODUCTION ................................................................................................................................ 1 

1.1 Purpose of the Report ......................................................................................................... 1 
1.2 Project Location .................................................................................................................. 1 
1.3 Project Description ............................................................................................................. 1 

2.0 ENVIRONMENTAL SETTING .............................................................................................................. 2 

2.1 Noise and Sound Level Descriptors and Terminology ........................................................ 2 
2.2 Groundborne Vibration Descriptors and Terminology ....................................................... 3 
2.3 Noise and Vibration Sensitive Land Uses ............................................................................ 3 
2.4 Regulatory Framework ....................................................................................................... 4 

2.4.1 City of San Diego Municipal Code, Chapter 5, Article 9.5, Division 4,  
§59.5.0404 Construction Noise ............................................................................. 4 

2.4.2 City of San Diego Municipal Code, Chapter 5, Article 9.5, Division 4,  
§59.5.0401, Sound Level Limits ............................................................................. 4 

2.4.3 City of San Diego General Plan Noise Element ...................................................... 5 
2.5 Existing Conditions .............................................................................................................. 7 

3.0 METHODOLOGY, ASSUMPTIONS, AND THRESHOLDS ...................................................................... 7 

3.1 Methodology....................................................................................................................... 7 
3.1.1 Noise Modeling Software ...................................................................................... 7 

3.2 Assumptions ........................................................................................................................ 7 
3.2.1 Construction .......................................................................................................... 7 
3.2.2 Operation ............................................................................................................... 8 

3.3 Guidelines for the Determination of Significance and Conditions of Approval.................. 8 

4.0 IMPACTS ........................................................................................................................................... 9 

4.1 Issue 1: Temporary Increase in Ambient Noise Levels ....................................................... 9 
4.1.1 Construction Equipment ........................................................................................ 9 
4.1.2 Construction Traffic ............................................................................................. 11 

4.2 Issue 2: Permanent Increase in Ambient Noise Levels ..................................................... 11 
4.2.1 On-Site Operational Noise ................................................................................... 11 
4.2.2 Project-Generated Transportation Noise ............................................................ 12 
4.2.3 Mitigation Measures ............................................................................................ 12 
4.2.4 Significance of Impacts After Mitigation ............................................................. 12 

4.3 Issue 3: Excessive Ground-Borne Vibration ...................................................................... 12 
4.3.1 Impact Analysis .................................................................................................... 12 
4.3.2 Mitigation Measures ............................................................................................ 13 
4.3.3 Significance of Impacts After Mitigation ............................................................. 13 

4.4 Issue 4: Noise Level Standard Compliance for New Uses ................................................. 13 
4.4.1 Exterior Noise Levels ............................................................................................ 13 
4.4.2 Interior Noise Levels ............................................................................................ 14 



 

ii 

TABLE OF CONTENTS (cont.) 

Section  Page 

4.4.3 Airport Noise ........................................................................................................ 14 
4.4.4 Mitigation Measures ............................................................................................ 14 
4.4.5 Significance of Impacts After Mitigation ............................................................. 14 

5.0 LIST OF PREPARERS ........................................................................................................................ 14 

6.0 REFERENCES ................................................................................................................................... 15 

 
 

LIST OF APPENDICES 
 
A RCNM Output  
B Design Development Acoustical Report for the SMMC Campus Redevelopment Project 
 
 

LIST OF FIGURES 
 
No. Title Follows Page 
 
1 Regional Location ............................................................................................................................. 2 
2 Project Vicinity (Aerial Photograph) ................................................................................................ 2 
3 Overall Site Plan ............................................................................................................................... 2 
 
 

LIST OF TABLES 
 
No. Title Page 
 
1 Applicable Noise Limits .................................................................................................................... 5 
2 City of San Diego Land Use Noise Compatibility Guidelines ............................................................ 5 
3 Construction Equipment Assumptions ............................................................................................ 8 
4 Demolition and Soil Movement Amounts ....................................................................................... 8 
5 Construction Equipment Noise Levels ........................................................................................... 10 
6 Operational Noise Levels ............................................................................................................... 12 
 
  



 

iii 

ACRONYMS AND ABBREVIATIONS 

ADT average daily trips  
ALUCP Airport Land Use Compatibility Plan 
ANSI American National Standards Institute  
 
Caltrans  California Department of Transportation  
CEQA California Environmental Quality Act 
City City of San Diego 
CNEL Community Noise Equivalent Level 
CY cubic yards 
 
dB decibel 
dBA A-weighted decibel 
 
FTA Federal Transit Administration 
 
HVAC heating, ventilation, and air conditioning 
Hz Hertz 
 
kHz kilohertz  
 
LDN Day-Night sound level  
LEQ time-averaged noise level 
 
mPa micro Pascal  
mph miles per hour  
 
NSLU noise sensitive land use 
 
PDP Planned Development Permit 
PPV peak particle velocity 
 
RCNM Roadway Construction Noise Model 
 
SF square feet/foot 
SPL sound pressure level 
SR 163 State Route 163 
SWL Sound Power Level  
 
USDOT  U.S. Department of Transportation  
 
VdB vibration decibel 
  



 

iv 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

This page intentionally left blank 
 



Sharp Metropolitan Medical Campus Modernization Project  
Acoustical Analysis Report | August 2021 

 
ES-1 

EXECUTIVE SUMMARY 
This report assesses potential construction and operational noise impacts associated with the Sharp 
Metropolitan Medical Campus Modernization Project (project) located in the city of San Diego, 
California. The project proposes involves a Conditional Use Permit (CUP) and Planned Development 
Permit (PDP) for upgrades to the existing SMMC. Upgrades would include the demolition and 
replacement of old structures, construction of a new hospital tower, and renovations to existing 
facilities. 

Project construction would involve demolition, site preparation (e.g., clearing and grubbing), 
grading/excavation, building construction, and paving. Project construction noise would not result in 
noise levels above the San Diego Noise Ordinance construction noise threshold of 75 A-weighted decibel 
(dBA LEQ; 12-hour) measured at the nearest off-site noise sensitive land uses (NSLUs). Groundborne 
vibration impacts from construction would not exceed thresholds for annoyance of nearby building 
occupants or exceed thresholds for structural damage to nearby buildings.  

Long-term on-site operational noise from the project’s operational equipment would not exceed the 
City Noise Ordinance thresholds at nearby land uses. The project would not increase traffic as compared 
to existing conditions, so the project’s traffic noise contribution would be less than significant.  

The project site would be located in areas that would exceed 65 Community Noise Equivalent Level 
(CNEL), which would be above what is considered “conditionally compatible” for Institutional hospital 
land uses as defined in the City General Plan Noise Element. However, the project does not propose 
exterior use areas that would be subject to these standards. Interior noise levels would be attenuated 
by the project’s construction materials, which are anticipated to attenuate exterior noise levels by up to 
30 CNEL. This would reduce interior noise levels to below the 45 CNEL requirements. No mitigation 
measures or land use noise compliance measures would be required. 
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1.0 INTRODUCTION 
1.1 PURPOSE OF THE REPORT  

This report analyzes potential noise and vibration impacts associated with the proposed Sharp 
Metropolitan Medical Campus Modernization Project (Project) and includes an evaluation of existing 
conditions in the Project vicinity and assessment of potential impacts associated with Project 
construction and operations. 

1.2 PROJECT LOCATION 

The Project would occur at the existing Sharp Metropolitan Medical Campus (SMMC), which is located 
on a 41-acre site at 7901 Frost Street in the Serra Mesa community of the City of San Diego (City), in 
western San Diego County (see Figure 1, Regional Location, and Figure 2, Project Vicinity (Aerial 
Photograph)). The site is located on the southern side of Frost Street, between State Route 163 (SR 163) 
and Interstate 805 (I-805). The site is zoned CO-1-2 and has a General Plan land use designation of 
Institutional and Public and Semi-Public Facilities and a Community Plan land use designation of 
Institutional. 

1.3 PROJECT DESCRIPTION 

The proposed Project involves a Conditional Use Permit (CUP) and Planned Development Permit (PDP) 
for upgrades to the existing SMMC. Sharp Memorial Hospital opened in 1955, a CUP was issued in 1988, 
and a phased modernization program was approved by the City in 2004. Additional upgrades are 
necessary to further modernize the facility and comply with current seismic requirements. 

The proposed upgrades would include the following (see Figure 3, Overall Site Plan): 

• Demolition of the existing plumbing shop.  

• Partial demolition of the existing Central Energy Plant (CEP) and remodel of engineering offices. 

• Construction of a six-level, 86,000-square foot (SF) expansion of the existing Mary Birch building 
and construction of a new waste dock. The Mary Birch expansion would occur on the eastern 
side of the existing Mary Birch building and would accommodate a materials loading dock and 
materials management area, a relocated sterile processing department and laboratory, and 
three levels of patient care units.  

• Construction of a new seven-level, 207,000-SF hospital tower just north of the Mary Birch 
expansion, replacement of the existing Rady Bridge, and demolition of the existing dietary 
building and service building. The new hospital tower would include a dietary department, 
public spaces, a conference center, an interventional level with a preoperative expansion, 
diagnostic imaging and intensive care unit (ICU), and four levels of patient care units. 

• Construction of a new concourse entry for the new hospital tower.  



Sharp Metropolitan Medical Campus Modernization Project  
Acoustical Analysis Report | August 2021 

 
2 

• Replacement of approximately 40,000 SF of the existing Knollwood Building with 120,000 SF of 
new administrative office building. 

• Partial demolition of the existing eight-level central and south hospital towers down to their 
existing second level podium bases (which would remain).  

The Project would result in a 77-hospital bed decrease, which consists of: 

• A 27-bed expansion of Mary Birch;  
• A new 152-bed hospital tower shell; and  
• The 256-bed demolition of a portion of the south and central towers. 

A Long Range Plan for Expansion and Improvement (LRPEI) was prepared by Children’s Hospital and 
Health Center, Sharp Memorial Hospital, and San Diego Medical Center in 1995. Its primary focus was to 
identify the circulation improvements necessary to accommodate future development of the medical 
campus. With this CUP/PDP amendment and its implementation, the Project would result in a reduction 
in beds and traffic, the development will remain within Stage 1. No Stage 2 circulation improvements 
would be required. 

2.0 ENVIRONMENTAL SETTING 
2.1 NOISE AND SOUND LEVEL DESCRIPTORS AND TERMINOLOGY 

All noise level or sound level values presented herein are expressed in terms of decibels (dB), with 
A-weighting (dBA) to approximate the hearing sensitivity of humans. Time-averaged noise levels are 
expressed by the symbol LEQ, with a specified duration. The Community Noise Equivalent Level (CNEL) is 
a 24-hour average, where noise levels during the evening hours of 7:00 p.m. to 10:00 p.m. have an 
added 5 dBA weighting, and sound levels during the nighttime hours of 10:00 p.m. to 7:00 a.m. have an 
added 10 dBA weighting. This is similar to the Day Night sound level (LDN), which is a 24-hour average 
with an added 10 dBA weighting on the same nighttime hours but no added weighting on the evening 
hours. Sound levels expressed in CNEL are always based on dBA. These metrics are used to express noise 
levels for both measurement and municipal regulations, as well as for land use guidelines and 
enforcement of noise ordinances.  

Sound can be described as the mechanical energy of a vibrating object transmitted by pressure waves 
through a liquid or gaseous medium (e.g., air) to a hearing organ, such as a human ear. Noise is defined 
as loud, unexpected, or annoying sound. 

In the science of acoustics, the fundamental model consists of a sound (or noise) source, a receiver, and 
the propagation path between the two. The loudness of the noise source and obstructions or 
atmospheric factors affecting the propagation path to the receiver contribute to the sound level and 
characteristics of the noise perceived by the receiver. The field of acoustics deals primarily with the 
propagation and control of sound. 

Continuous sound can be described by frequency (pitch) and amplitude (loudness). A low frequency 
sound is perceived as low in pitch. Frequency is expressed in terms of cycles per second, or Hertz (Hz) 
(e.g., a frequency of 250 cycles per second is referred to as 250 Hz). High frequencies are sometimes 
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more conveniently expressed in kilohertz (kHz), or thousands of Hertz. The audible frequency range for 
humans is generally between 20 Hz and 20,000 Hz. 

The amplitude of pressure waves generated by a sound source determines the loudness of that source. 
A logarithmic scale is used to describe sound pressure level (SPL) in terms of dBA units. The threshold of 
hearing for the human ear is about 0 dBA, which corresponds to 20 micro Pascals (mPa).  

Because decibels are logarithmic units, SPL cannot be added or subtracted through ordinary arithmetic. 
Under the decibel scale, a doubling of sound energy corresponds to a 3 dBA increase. In other words, 
when two identical sources are each producing sound of the same loudness, the resulting sound level at 
a given distance would be 3 dBA higher than one source under the same conditions. 

2.2 GROUNDBORNE VIBRATION DESCRIPTORS AND TERMINOLOGY 

Groundborne vibration consists of rapidly fluctuating motions or waves transmitted through the ground 
with an average motion of zero. Sources of groundborne vibrations include natural phenomena and 
anthropogenic causes (e.g., explosions, machinery, traffic, trains, construction equipment). Vibration 
sources may be continuous (e.g., factory machinery) or transient (e.g., explosions). Several different 
methods are typically used to quantify vibration amplitude. One is the peak particle velocity (PPV); 
another is the RMS velocity. The PPV is defined as the maximum instantaneous positive or negative peak 
of the vibration wave. For the purposes of this analysis, a PPV descriptor with units of inches per second 
(in/sec) is used to evaluate construction-generated vibration for building damage and human 
complaints. Generally, a PPV of less than 0.08 in/sec does not produce perceptible vibration. At 0.12 PPV 
in/sec is the level at which there is a risk of architectural damage (e.g., cracking of plaster) to historical 
buildings and other vibration-sensitive structures and the level at which continuous vibration may 
become noticeable to building occupants. A level of 0.20 PPV in/sec is commonly used as a threshold for 
risk of architectural damage to non-engineered timber and masonry buildings (California Department of 
Transportation [Caltrans] 2020). 

2.3 NOISE AND VIBRATION SENSITIVE LAND USES 

Noise-sensitive land uses (NSLUs) are land uses that may be subject to stress and/or interference from 
excessive noise, such as residential dwellings, schools, transient lodging (hotels), hospitals, educational 
facilities, and libraries. Industrial and commercial land uses are generally not considered sensitive to 
noise. Noise receptors are individual locations that may be affected by noise. The nearest NSLUs in the 
project vicinity is the Rady Children’s Hospital to the north and east.  

Land uses in which ground-borne vibration could potentially interfere with operations or equipment, 
such as research, hospitals, and university research operations (Caltrans 2020) are considered 
“vibration-sensitive.” The degree of sensitivity depends on the specific equipment that would be 
affected by the ground-borne vibration. In addition, excessive levels of ground-borne vibration of either 
a regular or an intermittent nature can result in annoyance to residential uses, schools, or transient 
lodging. Land uses in the project area that are subject to annoyance from vibration include the hospitals 
to the north and east, as mentioned above.  
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2.4 REGULATORY FRAMEWORK 

Applicable noise standards for the project are codified in the following City regulations: 

2.4.1 City of San Diego Municipal Code, Chapter 5, Article 9.5, Division 4, 
§59.5.0404 Construction Noise 

(a) It shall be unlawful for any person, between the hours of 7:00 p.m. of any day and 
7:00 a.m. of the following day, or on legal holidays as specified in Section 21.04 of the 
San Diego Municipal Code, with exception of Columbus Day and Washington’s Birthday, 
or on Sundays, to erect, construct, demolish, excavate for, alter or repair any building or 
structure in such a manner as to create disturbing, excessive or offensive noise unless a 
permit has been applied for and granted beforehand by the Noise Abatement and 
Control Administrator. In granting such permit, the Administrator shall consider whether 
the construction noise in the vicinity of the proposed work site would be less 
objectionable at night than during the daytime because of different population densities 
or different neighboring activities; whether obstruction and interference with traffic 
particularly on streets of major importance, would be less objectionable at night than 
during the daytime; whether the type of work to be performed emits noises at such a 
low level as to not cause significant disturbances in the vicinity of the work site; the 
character and nature of the neighborhood of the proposed work site; whether great 
economic hardship would occur if the work were spread over a longer time; whether 
proposed night work is in the general public interest; and he shall prescribe such 
conditions, working times, types of construction equipment to be used, and permissible 
noise levels as he deems to be required in the public interest. 

(b) Except as provided in subsection (c) hereof, it shall be unlawful for any person, including 
the City of San Diego, to conduct any construction activity so as to cause, at or beyond 
the property lines of any property zoned residential, an average sound level greater 
than 75 dBA during the 12-hour period from 7:00 a.m. to 7:00 p.m.  

(c) The provisions of subsection (b) of this section shall not apply to construction 
equipment used in connection with emergency work, provided the Administrator is 
notified within 48 hours after commencement of work. 

2.4.2 City of San Diego Municipal Code, Chapter 5, Article 9.5, Division 4, 
§59.5.0401, Sound Level Limits  

(a) It shall be unlawful for any person to cause noise by any means to the extent that the 
one-hour average sound level exceeds the applicable limit given in the following table 
[Table 1, Applicable Noise Limits], at any location in the City on or beyond the 
boundaries of the property on which the noise is produced. The noise subject to these 
limits is that part of the total noise at the specified location that is due solely to the 
action of said person. 

(b) The sound level limit at a location on a boundary between two zoning districts is the 
arithmetic mean of the respective limits for the two districts. Permissible construction 
noise level limits shall be governed by Section 59.5.0404 of this article. 
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Table 1 
APPLICABLE NOISE LIMITS 

Land Use Zone Time of Day 
One-hour 

Average Sound 
Level (dBA) 

Single Family Residential 7:00 a.m. to 7:00 p.m. 50 
 7:00 p.m. to 10:00 p.m. 45 
 10:00 p.m. to 7:00 a.m. 40 
Multi-Family Residential (up to a 
maximum density of 1/2000)  

7:00 a.m. to 7:00 p.m. 55 
7:00 p.m. to 10:00 p.m. 50 
10:00 p.m. to 7:00 a.m. 45 

All other Residential 7:00 a.m. to 7:00 p.m. 60 
 7:00 p.m. to 10:00 p.m. 55 
 10:00 p.m. to 7:00 a.m. 50 
Commercial 7:00 a.m. to 7:00 p.m. 65 
 7:00 p.m. to 10:00 p.m. 60 
 10:00 p.m. to 7:00 a.m. 60 
Industrial or Agricultural  Anytime 75 

Source: City of San Diego Municipal Code, Chapter 5, Article 9.5, Division 4, §59.5.0401, Table K-4 Sound Level Limits 
 
2.4.3 City of San Diego General Plan Noise Element 

The City General Plan Noise Element (City 2008, amended in 2015) establishes noise compatibility 
guidelines for uses affected by traffic noise, as shown in Table 2, City of San Diego Land Use Noise 
Compatibility Guidelines. 

Table 2 
CITY OF SAN DIEGO LAND USE NOISE COMPATIBILITY GUIDELINES1 

Land Use Category 
Exterior Noise Exposure  

(dBA CNEL) 
 <60 60-65 65-70 70-75 75+ 

Parks and Recreational      
Parks, Active and Passive Recreation      

Outdoor Spectator Sports, Golf Courses; Water Recreational 
Facilities; Indoor Recreation Facilities 

     

Agricultural      
Crop Raising & Farming; Community Gardens, Aquaculture, 
Dairies; Horticulture Nurseries & Greenhouses; Animal Raising, 
Maintain & Keeping; Commercial Stables 

     

Residential      
Single Dwelling Units; Mobile Homes  45    

Multiple Dwelling Units  45 45   

Institutional      
Hospitals; Nursing Facilities; Intermediate Care Facilities; K-12 
Educational Facilities; Libraries; Museums; Child Care Facilities 

 45    

Other Educational Facilities including Vocational/Trade Schools 
and Colleges, and Universities) 

 45 45   

Cemeteries      
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Land Use Category 
Exterior Noise Exposure  

(dBA CNEL) 
 <60 60-65 65-70 70-75 75+ 

Retail Sales      
Building Supplies/Equipment; Groceries; Pets & Pet Supplies; 
Sundries, Pharmaceutical, & Convenience Sales; Apparel & 
Accessories 

  50 50  

Commercial Services      
Building Services; Business Support; Eating & Drinking; Financial 
Institutions; Maintenance & Repair; Personal Services; Assembly 
& Entertainment (includes public and religious assembly); Radio & 
Television Studios; Golf Course Support 

  50 50  

Visitor Accommodations  45 45 45  

Offices      
Business & Professional; Government; Medical, Dental & Health 
Practitioner; Regional & Corporate Headquarters 

  50 50  

Vehicle and Vehicular Equipment Sales and Services Use      
Vehicle Repair & Maintenance; Vehicle Sales & Rentals; Vehicle 
Equipment & Supplies Sales & Rentals; Vehicle Parking 

     

Wholesale, Distribution, Storage Use Category      
Equipment & Materials Storage Yards; Moving & Storage 
Facilities; Warehouse; Wholesale Distribution 

     

Industrial      
Heavy Manufacturing; Light Manufacturing; Marine Industry; 
Trucking & Transportation Terminals; Mining & Extractive 
Industries 

     

Research & Development    50  

 
Compatible 

Indoor Uses Standard construction methods should attenuate exterior noise 
to an acceptable indoor noise level.  

Outdoor Uses Activities associated with the land use may be carried out. 

45, 50 Conditionally 
Compatible 

Indoor Uses 
Building structure must attenuate exterior noise to the indoor 
noise level indicated by the number (45 or 50) for occupied 
areas.  

Outdoor Uses Feasible noise mitigation techniques should be analyzed and 
incorporated to make the outdoor activities acceptable. 

 
Incompatible 

Indoor Uses New construction should not be undertaken. 

Outdoor Uses Severe noise interference makes outdoor activities 
unacceptable. 

Source: City 2008 (as amended in 2015) 
1 Compatible noise levels and land use definitions reflect amendments to the City’s General Plan Noise Element approved 

in 2015. 
 
As shown in Table 2, the project’s hospital uses would be compatible if the exterior noise levels are 
60 CNEL or less and conditionally compatible if the exterior noise levels are 60 to 65 CNEL. If the exterior 
noise level is continually compatible, the building structure must attenuate exterior noise to 45 CNEL for 
occupied areas. The project’s office space would be compatible is the exterior noise levels are 65 CNEL 
or less and conditionally compatible if the exterior noise levels are 65 to 75 CNEL. If the exterior noise 
level is continually compatible, the building structure must attenuate exterior noise to 50 CNEL for 
occupied areas (e.g., office space). 
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2.5 EXISTING CONDITIONS 

The existing development includes multiple buildings and a bridge that are proposed to be demolished 
as part of the project. Such structures include the 19,915 SF CEP/plumbing shop (consisting of 13,034 SF 
of demolition and 6,881 SF of renovations), 4,629 SF of a connecting corridor, the 1,280 SF shop 
building, the 20,567 SF dietary building, the 13,707 SF service building, the 2,320 SF Rady Bridge, 
47,404 SF of building space for the entrance enhancement, 40,539 SF of the Knollwood Building, 
95,036 SF of the central tower, and 113,942 SF of the south tower. In total, 352,458 SF of existing 
building and bridge space would be demolished. All structures proposed to be demolished are Type I 
construction, with the exception of the CEP/plumbing shop (Type II-B), the Rady Bridge (Type II-B), and 
the Knollwood Building (Type V).  

Multiple structures would remain and not be altered as part of the project. These include the Stephen 
Birch Healthcare Center building, Sharp Mary Birch Building, Rehabilitation Center, Sharp Memorial 
Outpatient Pavilion, and parking structures (see Figure 3).  

Surrounding uses include Health Center Drive and SR 163 to the west, Rady Children’s Hospital to the 
north and east, and San Diego Juvenile Hall and Sharp Mesa Vista Hospital to the south (see Figure 2). 
Montgomery-Gibbs Municipal Airport is located approximately 1 mile northeast of the project site.  

3.0 METHODOLOGY, ASSUMPTIONS, AND 
THRESHOLDS 

3.1 METHODOLOGY 

3.1.1 Noise Modeling Software 

Project construction noise was analyzed using the Roadway Construction Noise Model Version 1.1 
(RCNM; USDOT 2008), which utilizes estimates of sound levels from standard construction equipment. 
The RCNM output is provided in Appendix A, RCNM Output, to this report. 

3.2 ASSUMPTIONS 

3.2.1 Construction 

Construction would require demolition, site preparation, grading, installation of underground utilities, 
and building construction for multiple components of the project. These components include 
construction of the Mary Birch expansion, new hospital tower, central and south tower demolition, and 
the Knollwood Building replacement. 

Construction equipment estimates are based on assumptions provided by the Project Applicant and 
model defaults from the project’s Air Quality Technical Report (HELIX 2021). Table 3, Construction 
Equipment Assumptions, presents a summary of the assumed equipment that would be required for 
each project component. Project construction would involve the demolition of existing structures and 
soil movement (cut and fill) during grading. The export of demolition materials, the export of cut soil, 
and the import of fill soil would require the use of on-road haul trucks. The demolition and soil 
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movement amounts associated with the various components of Project construction are shown in 
Table 4, Demolition and Soil Movement Amounts.  

Table 3 
CONSTRUCTION EQUIPMENT ASSUMPTIONS 

Construction Equipment Percent Operating Time 
Concrete/Industrial Saw 20 

Rubber Tired Loader 20 
Tractor/Loader/Backhoe 40 

Grader 40 
Scraper  40 
Crane 40 

Forklift 16 
Generator Set 50 

Welder 40 
Paver 50 

Paving Equipment 20 
Roller 40 

Air Compressor 40 
Cement Mixer 40 

 
Table 4 

DEMOLITION AND SOIL MOVEMENT AMOUNTS 

Component Demolition 
Amount 

Soil Movement 
Amount 

Cut 

Soil Movement 
Amount 

Fill 
Mary Birch Expansion/Waste Dock 
Construction/CEP Renovation 8,650 tons 10,861 CY cut 457 CY fill 

Hospital Tower Construction/Rady 
Bridge Replacement 2,120 tons 3,045 CY cut 2,108 CY fill 

Concourse Entry Construction/ 
Knollwood Building Replacement 7,920 tons 1,829 CY cut 444 CY fill 

Central and South Towers 
Demolition 11,200 tons 10 CY cut 718 CY fill 

Source: HELIX 2021 
CY = cubic yards 

 
3.2.2 Operation 

The proposed operational noise sources include heating, ventilation, and air conditioning (HVAC) 
systems, on-site generators, fans, noise generated by the CEP, general on-site truck and vehicle noise, 
and noise associated with the project’s vehicular traffic. 

3.3 GUIDELINES FOR THE DETERMINATION OF SIGNIFICANCE AND 
CONDITIONS OF APPROVAL 

The following thresholds are based on the City Significance Determination Thresholds and Noise 
Ordinance, as applicable to the project. 
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A potentially significant noise impact would occur if the project would: 

1. Result in temporary construction noise that exceeds 75 dBA LEQ (12 hour) at the property line of 
an off-site property zoned residential or other NSLU from 7:00 a.m. to 7:00 p.m. (as identified in 
Section 59.0404 of the City’s Municipal Code) or if non-emergency construction occurs during 
the 12-hour period from 7:00 p.m. to 7:00 a.m. 

2. Result in or create a significant permanent increase in the existing noise levels. For the purposes 
of this analysis, a significant increase would be greater than a perceptible change (3 dBA) over 
existing conditions or the generation of noise levels at a common property line that exceed the 
limits shown in Table 1. 

A significant vibration impact would occur of the project would:  

3. Subject vibration-sensitive land uses to construction-related ground-borne vibration that 
exceeds the severe vibration annoyance potential criteria for human receptors, as specified by 
Caltrans (2020), of 0.4 inches per second PPV, and 0.5 inches per second PPV for damage to 
structures for continuous/frequent intermittent construction sources (such as impact pile 
drivers, vibratory pile drivers, and vibratory compaction equipment). Vibration impacts for 
vibration-sensitive activities, such as laboratory equipment, would be significant vibration levels 
exceed 72 vibration decibels (VdB) for hospital operating rooms (Federal Transit Administration; 
FTA 2018). 

The following condition of approval would be required for all proposed new uses: 

4. Projects shall not expose new development to noise levels at exterior use areas or interior areas 
in excess of the noise compatibility guidelines established in the City General Plan Noise 
Element. The compatible noise levels limit for the project’s Institutional land use is 65 CNEL. For 
outdoor uses at a conditionally compatible land use, feasible noise mitigation techniques should 
be analyzed and incorporated to make the outdoor activities acceptable. For indoor uses at a 
conditionally compatible land use, exterior noise must be attenuated to 45 CNEL.  

4.0 IMPACTS 
4.1 ISSUE 1: TEMPORARY INCREASE IN AMBIENT NOISE LEVELS 

4.1.1 Construction Equipment 

The potential equipment noise from project construction activity was analyzed using the RCNM, as 
described in Section 3.1, above. Demolition of existing buildings would occur at varying distances from 
NSLUs. Demolition and construction work required for construction of the new Concourse and Hospital 
Tower would be located at a distance of approximately 200 feet from Rady Children’s Hospital Nelson 
Pavilion buildings to the east. The loudest construction activity during demolition would be from the 
potential use of concrete saws and jackhammers to demolish the concrete buildings. A concrete saw 
would be expected to be used intermittently for approximately 20 percent of the workday. At a distance 
of 200 feet, a concrete saw would generate a noise level of 70.5 dBA LEQ (12 hour). A jackhammer would 
generate a noise level of 69.9 dBA LEQ (12 hour). During demolition, a dozer in conjunction with a loader 
and a dump truck would be used to demolish or grade material and to load debris for removal. A dozer, 
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loader, and dump truck could be used concurrently approximately 40 percent of the workday and would 
produce a combined 68.3 dBA LEQ (12 hour) at 200 feet. These noise levels do not account for the large 
amount of attenuation that would be provided by the existing Frost Street Parking Structure. Even 
without consideration of existing noise-attenuating structures, project construction equipment used 
during demolition would not be expected to exceed the City Noise Ordinance construction threshold of 
75 dBA LEQ (12 hour). See Appendix A, RCNM Output, to this report for model outputs. 

Similarly, demolition work would need to be conducted for the Knollwood Building at the project’s 
southeastern corner. This site is located adjacent to the project boundary with Rady Children’s Hospital. 
However, the Knollwood Building would be adjacent to an office building within the Rady Children’s 
Hospital complex, which is not considered a NSLU. For the purposes of this analysis, construction noise 
would be assessed at the Nelson Pavilion to the northeast, approximately 150 feet from the northeast 
corner of the Knollwood Building. A concrete saw in use at this corner would generate 73.0 dBA LEQ 
(12 hour) and a jackhammer would generate 72.4 dBA LEQ (12 hour). A dozer, loader, and dump truck 
would also be used during demolition; however, they would result in lower noise levels and would likely 
be used at further distances due to the size of the building. Project construction equipment used during 
demolition would therefore not be expected to exceed the City Noise Ordinance construction threshold 
of 75 dBA LEQ (12 hour). See Appendix A, RCNM Output, to this report for model outputs. 

Project construction would occur at varying distances from the nearby Rady Children’s Hospital. For the 
purposes of this analysis, noise levels were modeled at a distance of 200 feet, which is the approximate 
distance from the Knollwood Building and Hospital Tower to the project boundary with Rady Children’s 
Hospital to the east. Noise levels generated by anticipated construction equipment are shown in 
Table 5, Construction Equipment Noise Levels. As shown in the table, construction equipment is not 
anticipated to exceed the City Noise Ordinance construction threshold during grading or construction. 

Table 5 
CONSTRUCTION EQUIPMENT NOISE LEVELS 

Unit Percent 
Operating Time 

dBA LMAX  

at 200 feet 
dBA LEQ  

at 200 feet 
Concrete Saw 20 77.5 70.5 
Jackhammer 20 76.8 69.9 
Front End Loader 40 67.1 63.1 
Tractor 40 72 68 
Backhoe 40 65.5 61.5 
Scraper 40 71.5 67.6 
Crane 16 68.5 60.6 
Generator 50 68.6 65.6 
Welder/Torch 40 62 58 
Paver 50 65.2 62.2 
Roller 20 68 61 
Compressor (air) 40 65.6 61.6 
Concrete Mixer Truck 40 66.8 62.8 
Dozer 40 69.6 65.6 
Dump Truck 40 64.4 60.4 
Source: RCNM; Appendix A 
LMAX = maximum noise level; dBA = A-weighted decibel; LEQ = equivalent sound level 
Note: Modeling results do not include intervening structures that would attenuate noise levels further. 
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4.1.2 Construction Traffic 

Construction would generate vehicular traffic in the form of worker vehicles and material import and 
export trucks. Vehicles associated with project-construction would utilize Frost Street and Health Center 
Drive for project components at the northern portion of the project site and Meadow Lark Drive to 
Starling Drive for project components at the southern portion of the site.  

According to the traffic count data found on SANDAG’s TFIC website, Frost Street carries approximately 
15,900 average daily trips (ADT) per day, while Health Center Drive carries 20,100 ADT. Meadow Lark 
Drive carries 12,400 ADT and Starling Drive carries 14,400 ADT. The project would require 10,404 CY of 
soil export during the construction of the Mary Birch Expansion component. This would be the largest 
amount of material requiring export from the project site. Assuming truck capacity of 12 CY per vehicle, 
and assuming two-way trips, approximately 1,734 haul trips would be required. During the grading 
phase for the Mary Birch Expansion, approximately 42 working days would be required (HELIX 2021). 
During this period, it is assumed 41 trips would be needed per day.  

A general rule of thumb is that a doubling of ADT would cause a doubling in noise (a 3 dBA increase), 
which would be a noticeable change and considered a significant increase. An additional 41 trucks per 
day on any of the roadways mentioned above would not double the amount of traffic and therefore 
increase noise significantly. Trucks, however, generate more noise than an individual automobile. Even if 
trucks are counted as two automobiles for noise purposes, an additional 82 vehicles per day would not 
increase noise significantly. Therefore, the increase in traffic from the project’s construction would have 
a less than significant impact on noise levels. 

4.2 ISSUE 2: PERMANENT INCREASE IN AMBIENT NOISE LEVELS 

4.2.1 On-Site Operational Noise 

A Design Development Acoustical Report dated March 1, 2021 was prepared by HDR for the SMMC 
Campus Redevelopment Project (HDR 2021; Appendix B). This report’s scope of work encompasses 
operational noise generated by the entire SMMC Campus Redevelopment, which includes the project. 
The report modeled operational noise generated by the project and analyzed how it would affect 
existing on-site noise receptors such as patients within the SMMC Campus, as well as how those 
operational noise sources affect off-site receivers in the vicinity of the project. On-site operational noise 
is generated by primarily stationary sources and include HVAC units, exhaust fans, generators, boilers, 
chillers, and water pumps. Because the report’s scope includes noise sources for the entire SMMC 
Campus, including the project, operational noise from the project would be less than what was modeled 
in the HDR report. The report therefore represents a conservative analysis of noise generated by the 
project. 

Noise modeling results indicate that operational noise levels from the combined SMMC Campus 
Redevelopment Project and the project would not exceed thresholds established by the San Diego 
Municipal Code. Modeled noise levels from the HDR report are presented for the relevant off-site 
receivers in Table 6, Operational Noise Levels.  
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Table 6 
OPERATIONAL NOISE LEVELS 

Off-site Receiver Location 
Operational 
Hourly Noise 

Levels (dBA LEQ) 

Municipal Code 
Limit (dBA LEQ) 

East District Boundary (Rady Children’s Hospital) 56 60 
Juvenile Probation Center 54 60 
Juvenile Court 45 60 
Juvenile Hall 41 52.5 
Residences (south of project site) 45 52.5 
Residences (west of project site) 50 52.5 

Source: HDR 2021; Appendix B 
Note: Operational noise levels include all SMMC Campus Redevelopment projects, including the project. 

4.2.2 Project-Generated Transportation Noise 

4.2.2.1 Off-Site Exterior Noise 

A direct significant impact would occur if off-site exterior useable spaces are exposed to noise levels that 
exceed the “Conditionally Compatible” guidelines discussed in Table 2 if those uses were not exposed to 
noise levels above the guidelines before the project. If noise levels already exceed the applicable 
significance thresholds, a significant impact would if the project’s contribution would be 3 CNEL or 
greater. 

As a result of the project, the number of beds would be reduced by 77. Because of this, project-
generated vehicular traffic would not increase, and ADT generated by the project components would be 
reduced as compared to existing conditions. Additionally, helicopter and ambulance trips are not 
anticipated to change from existing conditions. Therefore, while vehicular traffic may increase during 
construction as described in Section 4.1.2, there would be no permanent increase in traffic due to 
implementation of the project. Impacts to off-site receivers, including nearby residences, would 
therefore be less than significant.  

4.2.3 Mitigation Measures 

Because impacts related to Issue 1 would be less than significant, no mitigation is required. 

4.2.4 Significance of Impacts After Mitigation 

Impacts would be less than significant without mitigation.  

4.3 ISSUE 3: EXCESSIVE GROUND-BORNE VIBRATION 

4.3.1 Impact Analysis 

4.3.1.1 Construction Vibration 

Construction activities known to generate excessive ground-borne vibration, such as pile driving, would 
not be conducted by the project. The largest source of vibration anticipated during general project 



Sharp Metropolitan Medical Campus Modernization Project  
Acoustical Analysis Report | August 2021 

 
13 

construction activities would be a vibratory roller used for pavement compaction. A vibratory roller 
could be used up to 40 feet from the closest on-site structure (Knollwood Building) to the closest off-site 
structure (Rady Children’s Hospital office building adjacent to the Knollwood Building). A vibratory roller 
would create approximately 0.210 inch per second PPV at 25 feet (Caltrans 2020). A 0.210 inch per 
second PPV vibration level would equal 0.13 inch per second PPV at a distance of 40 feet.1 This would be 
lower than what is considered a “strongly perceptible” level for humans of 0.1 inch per second PPV, and 
far lower than the structural damage threshold of 0.5 inches per second PPV for continuous/frequent 
intermittent construction sources.  

Vibration impacts on hospital equipment at nearby land uses, such as those at Rady Children’s Hospital 
Nelson Pavilion, are measured in VdB. At 200 feet, vibration from a vibratory roller would be 
approximately 68 VdB, which would not exceed the 72 VdB threshold for operating rooms (FTA 2018). 

Therefore, although a vibratory roller may be perceptible to nearby human receptors, temporary 
impacts associated with the roller (and other potential equipment) would be less than significant. 

4.3.1.2 Operational Vibration 

Land uses that may generate substantial operational vibration include heavy industrial or mining 
operations that would require the use of vibratory equipment. The proposed project components do not 
include equipment that would generate substantial vibration. Therefore, operational vibration impacts 
are less than significant. 

4.3.2 Mitigation Measures 

Because impacts related to Issue 3 would be less than significant, no mitigation is required. 

4.3.3 Significance of Impacts After Mitigation 

Impacts would be less than significant without mitigation.  

4.4 ISSUE 4: NOISE LEVEL STANDARD COMPLIANCE FOR NEW USES 

4.4.1 Exterior Noise Levels 

The project’s proposed hospital uses would be compatible if exterior noise levels from traffic do not 
exceed the City’s noise element for conditionally compatible exterior standard of 65 CNEL. The new 
hospital tower building would be less than 1,000 feet from SR 163 and would therefore likely be 
exposed to noise levels exceeding 65 CNEL from freeway noise (HELIX 2019). The project, however, 
proposes demolition of existing buildings and construction of new structures. New exterior use areas are 
not proposed as part of the project. Additionally, noise levels throughout the project site would be 
attenuated from freeway noise from existing and proposed structures. The project’s components would 
be conditionally compatible with the City’s exterior noise standards for institutional land uses. 

 
1  Equipment PPV = Reference PPV * (25/D)n (in/sec), where Reference PPV is PPV at 25 feet, D is distance from equipment to 

the receiver in feet, and n = 1.1 (the value related to the attenuation rate through the ground); formula from Caltrans 2013b. 
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4.4.2 Interior Noise Levels 

The project’s proposed office land use would be compatible if interior noise levels from traffic do not 
exceed the City’s noise element interior standard 45 CNEL for Institutional uses such as hospitals. 
Current exterior noise levels from SR 163 exceed 65 CNEL at the new hospital building; however, 
building materials for the project structures within the SMMC Campus are expected to attenuate noise 
levels by up to 30 CNEL (HDR 2021). Interior noise levels would not exceed the City standard and 
impacts would be less than significant.  

4.4.3 Airport Noise 

The closest airport to the project site is Montgomery-Gibbs Municipal Airport, located approximately 
1 mile to the northeast. The portion of the site to be developed is not located within the 60 to 65 CNEL 
contour as shown on the Compatibility Policy Map: Noise Montgomery Field Land Use Compatibility Plan 
(ALUCP; San Diego County Airport Land Commission 2010). Therefore, the project would not result in 
the exposure of people working or residing in the project area to excessive noise from airports and the 
impact would be less than significant. 

4.4.4 Mitigation Measures 

Because impacts related to Issue 4 would be less than significant, no mitigation is required. 

4.4.5 Significance of Impacts After Mitigation 

Impacts would be less than significant without mitigation. 

5.0 LIST OF PREPARERS 
Jason Runyan Acoustic Analyst 
Joanne M. Dramko, AICP Senior Noise Specialist, Quality Assurance Reviewer 
Andrea Bitterling Project Manager 
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The Sharp Rehabilitation Center is located north of the new CEP, the Sharp MOB Building is located to 

the west, and the Sharp Mesa Vista Hospital is located to the south.  The new CEP noise control design 

is based on a 65 dBA limit at these on-site buildings. 

The following table summarizes the noise model parameters. 

Parameter Model Approach 

Terrain Terrain was modeled using publicly available 2-foot elevation contours. 

Buildings 
Sharp buildings, buildings at the juvenile facility to the southeast, and 

residential buildings to the south were modeled. 

Ground Factor 
All ground was modeled as 0% absorptive due to the prevalence of pavement 

in the area. 

Foliage Foliage was conservatively ignored. 

Meteorology 
Downwind conditions were conservatively assumed in all directions – at each 

modeled receiver. 

Temperature and 

Relative Humidity 

The modeled temperature of 20 degrees Celsius and relative humidity of 70% 

generally aligned with publicly available annual averages for the area. 

HDR modeled the following noise sources: 

• Four generators (BOD: CAT) 

• Two boilers (BOD: Cleaver Brooks – noise spectrum based on UFC 3-450-01) 
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• Four chillers (BOD: Trane) 

• Five chilled water pumps (noise estimated using UFC 3-450-01) 

• Four cooling tower cells (BOD: BAC with whisper quiet fans) 

• Five cold water pumps (noise estimated using UFC 3-450-01) 

• Three exhaust fans (BOD: Greenheck) 

The generators, boilers, chillers, and chilled water pumps are located inside the new CEP.  HDR 

calculated sound levels at various louvered to estimate noise transmission to the outdoors.  The 

generators only operate during emergency situations.  Generator testing is anticipated to occur monthly 

during the 12:00 AM hour. 

Noise Control Measures 

HDR modeled the following noise control measures to comply with the 65 dBA on-site noise target and 

the City of San Diego noise limits with the proposed exception noise limits (waiver): 

• 7’ long sound attenuators at the generator discharge (BOD: Vibro-Acoustics RD) 

• 3’ long sound attenuators at the generator intake (BOD: Vibro-Acoustics RD) 

• Silencers / mufflers at the generator exhaust (BOD: GT Exhaust Hospital Plus) 

• 12” deep acoustical louvers at the boiler room (BOD: IAC Acoustics Slimshield SL-12) 

• 12” deep hinged acoustical louvers at the chiller room (BOD: IAC Acoustics Slimshield SL-12) 

• Interior sound absorption at the ceiling of the generator room (BOD: K-13) 

• STC 35 removable sound-rated panels at the chiller room (BOD: Koch Acoustical Barrier Panel) 

• STC 40 sound-rated doors at generator room (BOD: Steelcraft B series) 

• STC 30 sound-rated doors at boiler room and chiller room (BOD: Steelcraft CE series / H series 

honeycomb / L series honeycomb) 

• STC 30 sound-rated roll-up doors at boiler room and chiller room (BOD: Alpine Insul-Sound) 

• Cooling tower with whisper quiet fans (BOD: BAC) 

The follow table summarizes the modeled acoustical performance of the sound attenuators, silencers / 

mufflers, and acoustical louvers. 

 

Dynamic Insertion Loss by Octave Band (in Hz), dB 

Generated Sound Power Level by Octave Band (in Hz), dBL (re 1 picowatt) 

63 125 250 500 1000 2000 4000 8000 

Generator 

Discharge 

9 

62 

14 

40 

29 

35 

51 

34 

53 

36 

55 

29 

48 

22 

30 

34 

Generator 

Intake 

South 

5 

65 

11 

49 

19 

49 

28 

53 

35 

53 

30 

48 

24 

32 

20 

40 
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Generator 

Intake 

North 

5 

65 

11 

49 

19 

49 

28 

53 

35 

53 

30 

48 

24 

32 

20 

40 

Generator 

Intake 

West 

5 

66 

11 

50 

19 

49 

28 

54 

35 

54 

30 

49 

24 

32 

20 

40 

Generator 

Intake 

East 

5 

64 

11 

49 

19 

48 

28 

53 

35 

53 

30 

48 

24 

31 

20 

39 

Generator 

Exhaust 

25 

- 

50 

- 

47 

- 

38 

- 

39 

- 

40 

- 

42 

- 

42 

- 

Acoustical 

Louver 

6 

79 

7 

79 

10 

74 

12 

72 

18 

64 

18 

62 

14 

58 

13 

50 

Noise Modeling Results 

The following table summarizes the noise modeling results. 

Location 

Modeled Project-Only 

One-Hour Leq w/o 

Generators, dBA 

Modeled Project-Only 

One-Hour Leq with 

Generators, dBA 

Target, dBA 

Sharp Rehabilitation 

Center 
63 63 65 

Sharp MOB Building 56 58 65 

Sharp Mesa Vista 

Hospital 
53 65 65 

East District Boundary 53 56 60 

Juvenile Probation 

Center 
51 54 60 

Juvenile Court 42 45 60 

Juvenile Hall 38 41 52.5 

Residential South 43 45 52.5 

Residential West 48 50 52.5 

With the noise control measures outlined above, the modeled project-only noise levels meet the on-site 

noise target of 65 dBA at adjacent Sharp buildings.  The modeled project-only noise levels also meet the 

proposed exception noise limits regarding the City of San Diego noise standards. 
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APPENDIX C – MECHANICAL SOUND ISOLATION DETAILS 

Mary Birch (Package 3) 

The following table summarizes the maximum allowable mechanical equipment sound power levels 

calculated for Mary Birch and based on the building envelope assemblies. 

Mark Source 
Sound Power Level by Octave Band (in Hz), dBL (re 1 picowatt) 

63 125 250 500 1000 2000 4000 

AHU-1 Radiated 95 96 89 88 84 80 80 

AHU-2 Radiated 84 87 82 82 80 75 75 

AHU-3 Radiated 93 95 91 86 84 80 80 

PCU-1 Radiated 85 80 75 75 75 70 70 

EF-

2A&2B 

through 

EF-8 

Radiated / 

Discharge 
90 85 80 80 80 80 75 

Stephen Birch (Package 4) 

The following table summarizes the maximum allowable mechanical equipment sound power levels 

calculated for Stephen Birch and based on the building envelope assemblies. 

Mark Source 
Sound Power Level by Octave Band (in Hz), dBL (re 1 picowatt) 

63 125 250 500 1000 2000 4000 

AHU-1 Radiated 95 95 90 90 90 85 85 

AHU-2 Radiated 95 95 90 87 85 80 80 

AHU-3 Radiated 95 95 90 87 85 80 80 

EF-1 

through 

EF-6 

Radiated / 

Discharge 
95 95 90 85 85 85 80 

Existing Hospital Remodel (Package 6) 

The following table summarizes the maximum allowable mechanical equipment sound power levels 

calculated for the Existing Hospital Remodel and based on the building envelope assemblies. 

Mark Source 
Sound Power Level by Octave Band (in Hz), dBL (re 1 picowatt) 

63 125 250 500 1000 2000 4000 
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AHU 

Admin 
Radiated 94 91 91 86 85 82 80 

AHU 

CATH 
Radiated 90 93 88 88 85 80 80 

AHU 

PACU 
Radiated 95 92 89 87 90 80 80 

AHU 

Pkg8 
Radiated 95 95 90 85 85 85 85 

EF-1 

through 

EF-6 

Radiated / 

Discharge 
95 90 85 85 85 85 85 

New Tower (Package 7) 

The following table summarizes the maximum allowable mechanical equipment sound power levels 

calculated for the New Tower and based on the building envelope assemblies. 

Mark Source 
Sound Power Level by Octave Band (in Hz), dBL (re 1 picowatt) 

63 125 250 500 1000 2000 4000 

AHU-1 Radiated 97 94 91 88 87 80 80 

AHU-2 Radiated 95 92 89 89 87 80 80 

AHU-3 Radiated 94 93 89 90 87 80 80 

AHU-4 Radiated 98 92 92 89 88 81 78 

AHU-5 Discharge 93 98 98 94 92 92 88 

AHU-5 Inlet 92 92 89 82 81 85 78 

AHU-5 Radiated 96 95 96 92 89 80 80 

AHU-6 Radiated 94 90 90 86 85 80 80 

AHU-7 Radiated 93 92 88 91 86 80 80 

EF-1 

through 

EF-10, 

EF-13 

KEF-1 

Radiated / 

Discharge 
90 85 85 80 80 80 75 
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